EFFECT OF GASES O^ POSITirE lu^S        227

at different temperatures. With a give:: potential difference
and temperature it was found that the current was always
greatest, except at very low potentials, when the outer tube
was positive. With the outer tube positive there was no In-
dication of an approach to saturation except when the inner
tube was cooled by blowing air through It With the cuter
tube negative the current exhibited very little increase between
100 and 400 volts except when the inner tube was artificially
cooled. Under constant potential differences the currents
increased rapidly with rising temperature, of which the loga-
rithm of the current was very close to a linear function.

With the arrangement used there are a large number of
possible sources of ionization. These include volume ioniza-
tion of the hot air, formation of positive and negative ions by
interaction between the gas and the electrodes, and the emis-
sion of ions of both signs from the electrodes which would
take place if no air were present Inasmuch as the currents
with large potential differences were much greater when the
larger and hotter electrode was positive it is reasonable to
suppose that the observed effects were mainly due to the
emission of positive ions by the hot platinum, either of itself
or by interaction with the gas. We have seen that the emis-
sion from freshly heated platinum wires decays with time,
rapidly at first and then more slowly, when the wires are
heated In a vacuum. Wilson noticed effects analogous to both
of these when the tubes were heated at atmospheric pressure.
The readings taken before the quick decay had occurred were
disregarded; but Inasmuch as the currents at constant tem-
perature and potential fell off slowly but continuously during
the course of the experiments it seems unlikely that the effects
due to the Initial emission from the hot metal were elimin-
. ated. This conclusion is supported by the large magnitude of
the current-densities obtained. These were easily measured
with a galvanometer, and were very much larger than those
obtained later by the writer when a well-glowed-out
platinum wire was heated In air at atmospheric pressure
(see p. 235).

By assuming that the Ions were formed by the dissociation
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eir compounds receives indirect support from the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